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Compounds containing the 2,3-bis(trimethylstannyl)-1-alkene moiety react with aldehydes in the 

presence of boron trifluoride etherate to give homoallylic alcohols in which the remaining vinylic stannyl 

moiety has undergone halodemethylation. A mechanistic explanation for this behaviour is presented. 
NMR studies indicate that the addition proceeds in an erythro-selective manner. 

Introduction 

The addition reaction between allyltin compounds and aldehydes has been 
known for over 20 years, the first reported example [l] being the following: 

H,C= CHCH,SnEt s + RCHO 
2ooec 
- H,C=CHCH,CHR(OSnEt,) 

Such reactions have been the subject of a very large number of investigations: while 
early work dealt with reactions at high temperature [2-41, high pressure was later 
used to promote the reaction [5]. However, most of the work published has made 
use of Lewis acids to catalyse the reactions [6], the catalysts used including SnCl, 
[7,8], TiCl, [8], ZrCL, [8] and CoCl, [9]. The disadvantages common to these 
compounds, in particular low stereoselectivity, can be avoided [lo-121 by the use of 
boron trifluoride etherate. Yamamoto has recently reviewed this area of tin chem- 
istry [13]. The continued interest in this type of reaction can be seen in the fact that 
a very recent Tetrahedron “Symposium-in-Print” contained no less than four articles 
dealing with the allyltin/aldehyde reaction [14-171. 

Palladium-catalysed additions of ditins to allenes [18] afford compounds contain- 
ing the structural unit 

R& ISnR, 

in which one allylic and one vinylic tin moiety is present. We have carried out 
reactions of compounds of this type with aldehydes in the presence of BF, . Et *O in 
order to test their synthetic efficacy, since they have the advantage of containing a 
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second, less reactive, R,Sn group that can subsequently be used for further 
synthetic elaboration of the products. 

Results and discussion 

Reactions of 2,3-bis(trimethylstannyl)-I-propene 
This molecule, obtained by reaction of Me$n, with allene or propyne in the 

presence of Pd(PPh,),, can be considered as a model compound since allylic 
rearrangement will not complicate its reactions. Details of these, which were carried 
out by procedures described by Tagliavini [19] and Yamamoto [20], are given in 
Table 1. 

The most surprising feature of the reaction is that aldehyde addition is accompa- 
nied by halodemethylation at the vinylic tin, the halogen atom incorporated 
originating from the ammonium chloride/bromide used in the work-up: 

1. BF,.Et,O 
+ RCHO - 

Me,Sn SnMe, 
2. H,O/NH,X 

(X = Cl, Br; R = Me, Et, Ph, PhCH=CH) 

Additional products detected are: 

I 

R 7+ 

and I 

H OH 

SnMe, 
4 

SnMe, 

The latter will be referred to below as the “hydrolysis product”. In one case 10% of 
the aldehyde trimer [(EtCHO),] was obtained, although dissociation of the trimer is 
sugested to occur above - 40 o C [21]. 

Table 1 

Reactions of Me,SnCHsC(SnMe+CH, with aldehydes RCHO catalysed by BFs-Et,0 

R Stannylalkene % Yield S Yield of B.p. or 
consumed (%) of adduct hydrol. prod. m.p. (O C) 

Me 100 

Et 100 

Et 90 

Et Od 

Ph 100 

Ph 100 
PhCH=CH 95 

PhCH=CH 100 

PhCH=CH 100 

73 a 
21 b 

0 

6606 

69 ’ 
51 b 
68 f 
70 s 

0 113-117/0.005 

0 115-120/0.005 
90c 

0 
2 117-119 
5 
5 104-106 
3 

10 

a Before distillation. b Yield of isolated product. ’ Work-up at - 3O”C, 10% (EtCHO)s isolated. 
d Reaction carried out in ether. ’ Work-up without NH&I, two products (RSnM~OH : RSnMe, = 

55 : 45). ’ Work-up with NH4Br: product of type RSnMqBr. g Work-up without NH&l: two products 
(RSnMqOH : RSnMe, = 80 : 20). 
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The double-headed arrows indicate unfavourable steric interactions which will lead 
(a) to preferential formation of the erythro compound, and (b) to its possible 
preferential formation from the Z-isomer. 

Experimental 

All manipulations involving organotin compounds were carried out under argon. 
Allenes were prepared by literature procedures [27]. NMR spectra were recorded 
using a Bruker AM-300 spectrometer (solutions in CDCl,, standards TMS and 
Me,Sn). GLC analyses were carried out using Carlo Erba HRGC-5300 and HRGC- 
4160 instruments fitted with either 25 m CP-SIL-5 CB or 30 m DBl-(5)~CB quartz 
columns. Mass spectra were obtained using a Finnigan MAT 8230 instrument, IR 
spectra with a Perkin-Elmer model 577 spectrometer. 

Reactions between the distannylalkenes and aldehydes were carried out as 
follows: The aldehyde (10 mmol; in the case of acetaldehyde 12 mmol) is treated 
with methylene chloride (20 mL). This solution is cooled to - 78 o C; BF, * Et z0 (2.5 
mL, 20 mmol) is added during 5 min, followed by a solution of the distannylalkene 
(10 mmol) in methylene chloride (30 mL) during 15 min. After 1 h the mixture is 
allowed to warm to room temperature; if an intense yellow colour is observed the 
reaction must be brought to a halt at once. Work-up is carried out by pouring the 
solution into 100 mL of a saturated solution of NH,CI/NH,Br in water. The 
organic layer is separated and the aqueous layer extracted twice with 30 mL diethyl 
ether. The combined organic layers are dried over Na,SO, and the solvents 
removed under pressure. By-products can be removed by dry column chromatogra- 
phy: a 60 cm length of chromatography tubing is filled with deactivated alumina. 
The product mixture is dissolved in methylene chloride (80 mL) and the solution 
added slowly to the column. When the solvent front has reached the lower end of 
the column, the tubing is illuminated with a UV lamp. The zones thus made visible 
are cut out with a knife and extracted with ether (2 x 50 mL). After removal of the 
solvent, the homoallylic alcohol (E/Z mixture) is at least 96% pure according to its 
proton NMR spectrum. This method does not permit E/Z isomer separation. 

Solid products are recrystallised from a methylene chloride/ether mixture (1: 3). 
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